























QUESTION  IS  THE  BASIS  FOR  MAKING  VALID  COMPARISONS 
AMONG  DIFFERENT  TYPES  AND MODELS  OF  PROSTHESIS  4HE 
SECOND  IS  h(OW  LIKELY  IS  IT  THAT  A  PATIENT  WITH  A  RE
PLACEMENT  DEVICE  WILL  SURVIVE  TO  EXPERIENCE  A  GIVEN 
DEVICERELATED  COMPLICATIONv  "ECAUSE  THE  MAKEUP 






#LEARLY  THESE  TWO  QUESTIONS  DIFFER  AS  DO  THEIR  AN
SWERS ONE ADDRESSES  INTRINSIC PROPERTIES OF  THE DEVICE 
THE OTHER PLACES THESE PROPERTIES INTO THE CONTEXT OF SPE




OTHER VARIANTS WAS ORIGINALLY  INTRODUCED  TO  ASSESS  SUR
VIVAL PROBABILITY IN A POPULATION WHERE NOT EVERYBODY IS 
DEAD AT  THE  TIME OF  INQUIRY 4HE METHOD OFFERED  ITSELF 
AS EMINENTLY SUITABLE WHEN THE TIMERELATED ASSESSMENT 
OF  NONFATAL  EVENTS  BECAME  A  NECESSITY  )N  THIS  CASE 
HOWEVER THERE IS A CAVEAT $UE TO ITS UNDERLYING STATISTI
CAL  AND  MATHEMATICAL  BASIS  ACTUARIAL  ASSESSMENT  OF  A 
NONFATAL  EVENT  ASSUMES  THAT  THE  ENTIRE  PATIENT  POPULA
TION WILL  LIVE  FOREVER !T  FIRST BLUSH  THIS ASSUMPTION  IS 
PREPOSTEROUS  nNOBODY  LIVES  FOREVER  (OWEVER  IT  MAY 
NOT SEEM SO PREPOSTEROUS IF STATED IN ANOTHER COMPLETE
LY  EQUIVALENT  WAY  h7E  ASSUME  THAT  PATIENTS  WHO  DIE 
BEFORE A NONFATAL EVENT OCCURS WERE JUST AS LIKELY WHILE 
THEY  WERE  ALIVE  AS  ANYBODY  ELSE  TO  HAVE  EXPERIENCED 








TO  STOP  ALL  OTHER  REACTIONS  EXCEPT  THE  ONE OF  INTEREST  0A
TIENTS ARE MORTAL AND  THEIR  LIFE AND WELLBEING ARE  THREAT
ENED CONTINUOUSLY BY A BROAD NUMBER OF CONDITIONS JUST AS 
IN AN UNCONTROLLED LABORATORY STUDY ! REPLACEMENT VALVE IS 
ONLY ONE OF  THESE CONDITIONS  THROWN  INTO AN ENVIRONMENT 
OF MULTIPLE  COMPETING  RISKS $ESPITE  THIS  CAN WE  ISOLATE 
THE  PROPERTIES  OF  THE  DEVICE  HOLDING  ALL  THESE  COMPETING 
RISKS CONSTANT AS IN A CONTROLLED ENVIRONMENT 4HIS QUES
TION CAN BE CRUCIAL !CTUARIAL ANALYSIS IS EXACTLY THE METH
ODOLOGY WE NEED BECAUSE  IT  ISOLATES ONE EVENT AT  A  TIME 
FROM ALL OTHERS SUCH AS THE ATTRIBUTES OF A PROSTHESIS


















QUESTION  h7HAT  IS  THE  LIKELIHOOD  THAT  A  GIVEN  PATIENT 
WILL  OR  WILL  NOT  SUFFER  A  VALVERELATED  COMPLICATION  OR 
ULTIMATE  FAILURE  OF  THE  IMPLANTED  VALVEv  4HEY  USED 




MATICAL  METHOD  AND  ITS  APPLICATION  IN  THE  GIVEN  CONTEXT 
WAS  PERFECTLY  CORRECT
  /THER  AUTHORS  WENT  HOWEVER 
SUBSEQUENTLY TWO STEPS FURTHER 
n  4HEY  DISPLAYED  GRAPHICALLY  THE  COMPLEMENT  OF 
CUMULATIVE INCIDENCE WHICH NORMALLY hRISESv FROM 
ZERO  TO  A  CERTAIN  POSITIVE  VALUE  SO  THAT  THE  NEW 
CURVE  hDECLINEDv  FROM   TO  A  CERTAIN VALUE
n  4HEY  NAMED  THIS  NEW  CURVE  THE  ACTUAL  FREEDOM 
FROM  A  VALVERELATED  EVENT  PARTICULARLY  ACTUAL 
FREEDOM FROM STRUCTURAL DEGENERATION OF A BIOPROS
THETIC VALVE .OTE THAT 'RUNKEMEIER ET AL USED THE 





AMOUNT  OF  CONFUSION  'RUNKEMEIER  ET  AL  CLEARLY  STATED 
THAT  ACTUAL  RISK  IS  NOT  A  STATISTICAL  TERM  LET  ALONE  ACTUAL 
FREEDOM FROM AN EVENT AND IT SHOULD BE USED ONLY A	 TO 
ADVISE AN INDIVIDUAL PATIENT OR B	 TO MAKE SOME SOCIOECO
NOMIC ASSUMPTIONS  REGARDING USE OF  A GIVEN DEVICE  IN A 
CERTAIN PATIENT POPULATION 2EGRETTABLY IT WAS NOT STATED 
FIRMLY THAT IT MUST NOT BE USED TO DEFINE AND COMPARE INTRIN
SIC  VALVE  PERFORMANCES  4HIS  LED  TO  THE  #LEVELAND  #LINIC 





DOM BECAUSE  THE  FORMER  IS  INFLUENCED BY  THE NONVALVE
RELATED MORTALITY OF THE PATIENT POPULATION THAT IS FOR SOME 





WITH  INCREASING  FREQUENCY  IN PUBLICATIONS  REPORTING VALVE 
PERFORMANCE AND HAS BEEN USED BY SOME MANUFACTURERS TO 
PROMOTE THEIR PRODUCT 4HE STATE OF AFFAIRS HAS BECOME SO 








3YNONYMS  OF  hACTUALv  ARE  hCURRENTv  hEVENTUALv 
AND hREALv AND THE IMPLICATION OF ITS USE IS THAT IT 
IS MORE  REAL  THAN  THE ACTUARIAL ESTIMATE 4HERE  IS 
NO REASON TO ABANDON THE EXPRESSION hCUMULATIVE 
INCIDENCEv IF THAT IS WHAT THE AUTHORS INTEND TO RE
PORT  BUT  IT MUST  BE  USED  IN  THE  PROPER  CONTEXT
n  #UMULATIVE INCIDENCE SINCE  CALLED hACTUALv 
FREEDOM IN HEART VALVE PUBLICATIONS	 MUST NOT BE 
USED  TO  DEFINE  OR  COMPARE  VALVE  PERFORMANCE 
4HIS  SHOULD  BE  DONE  USING  ACTUARIAL METHODS 
n  !LL  SOCALLED  hACTUAL  FREEDOMv  RESULTS  PUBLISHED 
IN  THE  MEDICAL  LITERATURE  OR  IN  COMMERCIAL  FILES 
SHOULD  BE  COMPLETELY  DISREGARDED  AS  INVALID  DE
SCRIPTIONS  OF  VALVE  PERFORMANCE  /NLY  ACTUARIAL 
RESULTS  SHOULD  BE  USED  TO  DESCRIBE  DEVICE  PER
FORMANCE !NY  STATEMENT  OF  DEVICE  PERFORMANCE 
BASED  ON  hACTUAL  FREEDOMv  FROM  VALVERELATED 
EVENTS SHOULD BE CONSIDERED SCIENTIFICALLY INVALID 
AND  POTENTIALLY MISLEADING 














COMPLICACIONES  ATRIBUIDAS  AL  PROPIO  SUSTITUTO  ,A  RES












LAR  SOBREVIVA  A  UNA  COMPLICACIØN  RELACIONADA  CON  LA 
PRØTESIS #OMO EL PERFIL Y MEZCLA DE PACIENTES QUE RE
CIBEN PRØTESIS ES DIFERENTE EN FACTORES DE RIESGO DE MOR









DE  VIDA  CÈLCULO  DEL  LÓMITE  DE  PRODUCTO  DE  +APLAN





DE  HECHOS  NO  FATALES  %N  ESTE  CASO  HAY  UN  PROBLEMA 










DE  LABORATORIO  MÈS  ÞTILES  PARA  INVESTIGAR  UN  FENØMENO 
COMPLEJO ES MANTENER TODAS LAS COSAS CONSTANTES Y VARIAR 
UNA SOLA CADA VEZ !SÓ PUES SI HAY MUCHAS REACCIONES QUE 







BIENTE  DE MÞLTIPLES  RIESGOS  COMPETITIVOS !  PESAR  DE  ESTO 
zPODEMOS AISLAR LAS PROPIEDADES DEL SUSTITUTO MANTENER TO
DOS LOS RIESGOS COMPETITIVOS CONSTANTES COMO EN UN AM
BIENTE  CONTROLADO  _%STA  PREGUNTA  PUEDE  SER  CRUCIAL  %L 






_TAMBIÏN  PUEDE  SER  CRUCIAL  (ACE  UNOS    A×OS  UNA  DE 
ESTAS PREGUNTAS ERA SI ERA NECESARIA UNA REOPERACIØN ELEC







CARCASA  SE  PRODUCIRÓA  ANTES  _ÏSTE  FUE  EL  PRIMER  ARTÓCULO 
PUBLICADO EN 4HE *OURNAL OF (EART 6ALVE $ISEASE	
$OS  A×OS  DESPUÏS  'RUNKEMEIER  ET  AL  HACÓAN  UNA 











n  0RESENTARON  GRÈFICAMENTE  EL  COMPLEMENTO  DE  LA 
INCIDENCIA  ACUMULATIVA  QUE  NORMALMENTE  CRECE 
DE    A  UN  CIERTO  VALOR  POSITIVO  DE  MODO  QUE  LA 





'RUNKEMEIER  ET  AL  UTILIZARON  EL  TÏRMINO iRIESGO 
REALw MÈS  QUE  EL  DE  iLIBERTAD  REALw	 
,AS CURVAS ACTUARIAL Y REAL SE SOBREIMPUSIERON SOBRE 
EL  MISMO  EJE  VERTICAL  INCLUSO  SI  UNA  REPRESENTABA  UNA 
PROBABILIDAD Y LA OTRA UNA INCIDENCIA ACUMULATIVA INVER
TIDA  ,A  COMPARACIØN  DE  MANZANAS  Y  NARANJAS  GENERØ 
UNA IMPORTANTE CONFUSIØN 'RUNKEMEIER ET AL DETERMI
NARON CON CLARIDAD QUE EL  RIESGO  REAL NO ES UN  TÏRMINO 
ESTADÓSTICO SALVANDO LA LIBERTAD REAL DE UN HECHO Y QUE 
SE  DEBERÓA  UTILIZAR  TAN  SØLO  A	  PARA  ACONSEJAR  A  UN  PA
CIENTE  DETERMINADO  O  B	  PARA  REALIZAR  ASUNCIONES  SO
CIOECONØMICAS  RELATIVAS  AL  USO DE UN  CIERTO  APARATO  EN 














  #IRUGÓA #ARDIOVASCULAR  VOL   .ÞM  





RELACIONADA  CON  LA  PRØTESIS  ES  DECIR  PARA  ALGUNOS  PA









QUE  INSISTEN  EN  QUE  TANTO  LA  LIBERTAD  iREALw  COMO  LA 
iACTUARIALw SE MENCIONEN EN CADA PUBLICACIØN RELATIVA 
A LOS RESULTADOS A LARGO PLAZO DE LAS PRØTESIS ,A CIEN
CIA  MÏDICA  ESTÈ  SUFRIENDO  UNA  CATÈSTROFE  Y  DEBEMOS 
ACTUAR CON RAPIDEZ Y DECISIØN PARA EVITAR MÈS DA×OS
z15² $%"%-/3 (!#%2
n  $EBEMOS  DEJAR  DE  UTILIZAR  EL  TÏRMINO  iLIBERTAD 
REAL  ACTUAL	w  3INØNIMOS  DE  iREALw  SON  iEVEN
TUALw  Y  iCORRIENTEw  Y  LA  IMPLICACIØN  DE  SU  USO 
ES  QUE  ES  MÈS  REAL  QUE  LA  ESTIMACIØN  ACTUARIAL 
.O HAY RAZØN PARA ABANDONAR LA EXPRESIØN iINCI
DENCIA  ACUMULATIVAw  SI  ESO ES  LO QUE  LOS  AUTORES 
QUIEREN  COMUNICAR  PERO  DEBE  UTILIZARSE  EN  EL 
CONTEXTO  ADECUADO
n  ,A  INCIDENCIA  ACUMULATIVA  DESDE    LLAMADA 
iINCIDENCIA  REALw EN  LAS PUBLICACIONES  SOBRE CAR
DIOPATÓA  VALVULAR	  NO DEBE UTILIZARSE  PARA  DEFINIR 
O  COMPARAR  RESULTADOS  DE  PRØTESIS  %STO  DEBE 
HACERSE  CON MÏTODOS  ACTUARIALES
n  4ODOS  LOS RESULTADOS  LLAMADOS iLIBERTAD REALw PU




DEBEN  UTILIZARSE  LOS  RESULTADOS  ACTUARIALES  PARA 
DESCRIBIR  RESULTADOS #UALQUIER AFIRMACIØN BASADA 
EN  LA  iLIBERTAD  REALw  DE  HECHOS  RELACIONADOS  CON 
LA  PRØTESIS  DEBERÓAN  SER  CONSIDERADOS  COMO  CIEN




















   "LACKSTONE  %(  +IRKLIN  *7  $EATH  AND  OTHER  TIMERELATED 
EVENTS AFTER VALVE REPLACEMENT #IRCULATION 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   "LACKSTONE  %(  +IRKLIN  *7  2ECOMMENDATIONS  FOR  PRO





   "ERNOULLI  $  %SSAI  DUNE  NOUVELLE  ANALYSE  DE  LA  MORTALITÏ 
CAUSÏ PAR LA PETITE 6ÏROLE ET DES AVANTAGES DE LINOCULATION 
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